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The Cassini Mission, to be launched in Novem+epetitions of signal and dark for each specific set-
ber of this year, will carry a Visible/Infrared Map- ting were nade in order to better facilitate statisti-
ping Spectrometer (VIMS) to Saturn to observe theal analysis. The lower signal levels prevented
planet, its moons, and rings during its four yeasaturation of the analog-digital encoder at longer
mission beginning in June, 2004. Titan, Rheawavelengths, while the higher light levels and inte-
Dione, lapetus, and Enceladus will be imaged byration times ensured adequate signal at shorter
VIMS with up to about 1km resolution. The instru- wavelengths.
ment consists of a visual and an infrared channel, The total flux of photons detected is a combina-
having separate foreoptics but common electrontion of source, background, addrk signals. A 10
ics. The infrared channeittilizes a linear any of DN pedestal is added electronically to prevent zero
352 InSb detectors measuring from Op86 to 5.1  or negative DN signals. A measurement of dark
pm with a 10 to 20 nm bandwidth. There are 7 intecurrent (Figure 1) is obtained by turning off the
gration times (9, 16, 36, 76, 156, 316, and 636 mskource and closing the instrument’s internal shutter.
two gain states, and two bias settings. A 12-bitBackground signal is obtained by turning the
analog-digital encoder (ADC) converts the analogsource off but otherwise operating the equipment
signal to 0 to 4095 data numbers (DN). Calculatioras if taking measurements of the calibrated source.
of the sensitivity (in Photon/DN or WRSrl All calculations of gain state and bias ratios are
nm DN1) of each detector is a primary goal of thedone with the background present in the signal but
radiometric calibration. Additional goals are to after subtracting the 10 DN pedestal and the dark
determine detector response with integration timeignal (Figure 2). Calculation of the overaibtru-
and the exact effects of gain state and bias changasent sensitivity requires precise subtraction of the
Complete and concise calibration of this instru-background component from the total signal.
ment before launch is required to ensure experifherefore, multiple measurements of background
ment success. were taken before and after each aperture or source

Radiometric calibration was performed in two change.
sessions during January and July, 1996. The entire Linearity of the instrument response with inte-
instrument was housed and cooled in a vacuurgration time, until ADC saturation occurs, is within
chamber at the Jet Propulsion Laboratory while theystem noisé€Figure 3). The dark signal exhibits a
light sources, integration spheres, agwlimator standard deviation of 0.5 DN and 1.0 DN for gain
were located outside the chamber. The instrumerstates 1 and 2 respectively. The gain state ratio (G2/
temperature was set at 76, 66, and 59K for the Jas1) is 2.20 +/- 0.01. There are low-sendiy pix-
uary calibration. A tungsten lamp and a globar proels at 1.62 and 3.8§1m. The standard deviation of
vided calibrated radiation in the spectral range ofignal minus dark is 0.1% to 0.5% and varies
0.7 to 2.5um and 2.5 - 5.21m, respectively. Eight directly with source intensity. Overall instrument
light levels and seven integration times were usedensitivity is wavelength-dependent and varies
During the July calibration, the array was main-between 16and 16 photons/DN.
tained at 60 to 61K, the light sm&s were reduced
to 10% and 50% of full illumination, and only the
four shortest integration times were used. Data col-
lected consisted o$ignal (source on) and dark
(instrument shutter closed) intemleed. Sixteen
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FIGURE 1

A characteristic dark signal at
gain state 1, bias 1, and 9ms
integration time. The oscilla-
tion of the dark signal is due
to the use of different muli-
plexers for alternate channels.

FIGURE 2

Signal minus dark but includ-
ing background, for the tung-
sten source at 50% of full
illumination, gain state 1, bias
1. The solid line is 76 ms inte-
gration time, the dashed line is
9 ms.

FIGURE 3

Linearity of detector responce
for signal minus the 10 DN
pedestal and at the four short-
est integration times. The X's
mark the integration times.



